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COMMON CORN DISEASES 
C. A. Martinson 
Department of Plant Pathology 
Iowa State University 
Root and Stalk Rots 
The causes of root and stalk rots of com commonly observed in Iowa are primarily fungal 
pathogens. In some instances the pathogen causes both root rot and stalk rot and some 
pathogens are associated with only one or the other. 
The root rots can be separated into those fungi that attack all portions of the root system 
and those that affect primarily the fme feeder roots. Symptoms are generally non-descriptive and 
isolations must be made to confirm the identity of the pathogen. The most common organisms 
isolated from diseased roots are Helmjnthosporium spp. and Fusarium spp. The frequency of 
isolation can vary with genotype. Fusarium spp. as a group usually cause the most damage, but 
one or more of five or six species may be involved. In 1992 the most prevalent was Fusarium 
monj!jforme. The fusaria commonly spread into the crown of the plant (the five or six 
compacted nodes that comprise the lower portion of the plant and give rise to the rings of 
adventitious roots) and then spread into the stalk tissue~. Plant parasitic nematodes, like the 
lesion nematode, Pratylenchus sp., are associated with root decay and this is commonly in 
association with fungal pathogens like Fusarium spp. Fine root necrosis usually involves a 
Pythjum spp and Pythium ~ramjnicola is one that is more common with plants beyond the 
seedling stage. Pythium preferentially attacks the root tips, especially the fme feeder roots, and 
progressively rots the roots from the tips to the main branches. The damage caused by f. 
~ramjnico!a is not apparent until one wonders what happened to the feeder roots. Pythium is 
favored by wet soils, compacted soils, heavy soils, and no-till conservation tillage. In some very 
wet years it is isolated frequently from the crowns of plants that died quickly and prematurely. 
Root rots occur 99% of the time with severely rotted stalks. This association does not 
infer that the root rot fungi spread through the crown tissues into the stalks. Conditions that 
trigger stalk rot development also favor root rot development. The development of root rot will 
predispose the plants to stalk rot and m EISa.. Therefore, the apparent association of root rot 
and crown rot with stalk rot is not spurious, but the stresses on the plant due to one disease will 
lower the resistance to the other rots. The rots of the roots, crown , and stalk can develop from 
many independent infections and the progress of any one infection has an effect, through plant 
vigor and resistance, on the potential severity of the other infections. 
Environmental stresses will greatly increase the frequency and severity of root rots and 
stalk rots. Stresses imposed on the plant after tasseling are the stresses that generally result in 
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increases in the frequency of stalk rot. These may be drought, insect feeding, hail, high plant 
population, low fertility, leaf diseases, root diseases, prolonged cloudiness, or any other malady 
that interferes with photosynthesis and plant vigor. 
Leaf Diseases 
The leaf diseases of com can be categorized into debris borne, insect borne, seed borne, 
and continental. The seed borne characteristic of some diseases is important for introduction of 
the pathogen into the field, but the development of epidemics requires favorable weather. 
Luckily none of the serious pathogens of commercial field com are seed borne, or the seed borne 
nature of the pathogen is rare or unimportant. 
The unusual weather in 1992 was responsible for the severity of some leaf diseases and the 
control of others. 
The very mild winter weather in 1992 allowed for the com flea beetle to survive in at least 
the southern half of Iowa. In some areas the severity of flea beetle feeding damage caused some 
concern for seed producers, but the primary concern was Stewarts wilt. The com flea beetle is 
the overwintering source and primary vector of the bacterium Erwjnia stewartii, which is the 
causal agent for Stewarts wilt of com. The bacteria survive the winter in the body of the insect 
and are transmitted to the plants by the same insect. Other leaf feeding insects can also cause 
secondary spread of the bacterium. Survival of the com flea beetle will occur when the average 
temperatures for December, January, and February total 90 degrees or more, which usually 
means that the flea beetle (and bacterium) do not survive most Iowa winters and the "flea beetle 
survival line" is usually about mid Missouri. In 1992, the mild winter allowed for widespread 
survival of the com flea beetle. The bacteria may be systemic in the vascular system of many 
com varieties, yet the leaf lesions are the most obvious symptoms of the disease. The incidence 
of Stewarts wilt in 1992 was the most severe I have witnessed in 25 summers at ISU. Lesions 
were apparent in nearly every field, especially in the southern half of the state, and were quite 
severe in many fields. The disease is often misdiagnosed as Northern leaf blight. Stewarts wilt is 
a problem for seed producers because it is on the quarantine list for most countries buying US 
produced com seed. 
A prevalent disease every year is common rust, caused by the fungus Puccinia sor~hi, 
which is a continental pathogen. The cool wet weather in July and August 1992 was especially 
favorable for rust development and it became very severe on susceptible hybrids and inbreds. 
This obligately parasitic fungus supposedly does not survive the winters in Iowa and the spores of 
the organism must be blown in from the Southern states, thereby making it a continental 
pathogen. Lesions were observed in Iowa by early June. Normally common rust development is 
inhibited by the hot summer temperatures and the disease does not increase greatly until the 
cooler nights of late August and September. Sweet corns and some inbred lines of dent com are 
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very susceptible to rust. Most dent hybrids are resistant to rust, but in 1992 rust developed 
heavily in a few hybrids. 
Northern leaf blight, Northern leaf spot, gray leaf spot and eyespot and anthracnose are 
the more common foliar diseases where the pathogen overwinters in the debris from the prior 
com crop. These diseases are caused by fungi and are more severe with conservation tillage and 
continuous com cropping. The com debris on the soil surface is a ready source of spore 
inoculum. The extremely dry weather after planting and through most of June 1992 did not 
allow for the pathogens in the debris to produce spores. The debris must be wet for several days 
for spore production and this did not occur until the rains in July. The dry weather delayed the 
onset of epidemics and these diseases did not appear until late in the season. Northern leaf blight, 
which is characterized by elongated, lens shaped lesions about 2 to 6 inches long, is observed 
every year over the entire state. Some years, like 1990, it reaches epidemic proportions. This 
disease is caused by the fungus Exserohjlum (Helminthosporium) turcicum. which exists as several 
races. The more common races are races 1 and 3, which are effectively controlled by the single 
Htl gene, and race 2, which defeats the Htl gene. Because race 2 of E. turcicwn became widely 
distributed throughout the Com Belt during the last 10 years, most of the newer hybrids are 
being released without the Htl gene. 
Northern leaf spot appears every year and can be a severe problem in a few hybrids and in 
many of the seed production fields, especially in central and eastern Iowa. The fungal pathogen, 
Bjpolaris zeicola (=Helmjnthsporium carbonum), exists as 3 or 4 races. In 1989, 1990, 1991, and 
1992 N orthem leaf spot was a problem in some seed production fields north of Interstate 80 from 
central Iowa, through Wisconsin, Illinois, Indiana, and Michigan according to several seed 
company representatives. The disease apparently is most severe on some germplasm of B73 
heritage, moderately severe on Mo17 types, and lightest on other families like A632 and Oh43 
derivatives. This host selectivity is one of several reasons to support designating this apparently 
new pathogen as race 4 of B.. zejcola. In 1992 the wet weather that began in July allowed for 
severe epidemics of this disease in some seed fields. 
The remaining three leaf diseases of any importance in Iowa are gray leaf spot (Cercospora 
zeae-maydis), eyespot (Kabatjella zcac), and anthracnose (Colletotrichwn ~injcola). Gray leaf 
spot was prevalent throughout Iowa in 1992, but only late in the season and did not cause 
significant damage. There is little resistance to gray leaf spot in Com Belt hybrids. Eyespot 
prevalence has diminished in recent years because of resistance in most current hybrids. For 
economic losses due to eyespot, continuous com cropping is almost a prerequisite and then the 
early season must provide for prolonged moist periods for inoculum production and leaf 
infection. This did not occur in 1992. Anthracnose can be found every year, but the leaf blight 
phase is rarely an important disease. Anthracnose as a stalk rot pathogen is very important in 
Iowa. The shiny black discoloration of the surface of the affected stalks is very diagnostic. 
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Ear Diseases 
The prolonged harvest season in 1992, the cool weather, and the failure of the com ears to 
dry down has resulted in a higher than normal level of ear rots. Most of these are either 
Fusarium moniliforme or fusarium 2raminearum ear rots, but there are some Penicillium and 
Asper2i,llus ear rots. The greatest concern may be toxicoses in animals and possibly feed refusal 
by swine and cattle. At the time of writing this manuscript it was too early to learn of any actual 
widespread problems. The major concerns will be the Fusarium toxins because of the weather in 
1992. The cool summer was not conducive for growth of Asper~illus 1l.aY:JJs. and aflatoxin 
production. Farmers should be on the alert for moldy com and excessive ear rots, and monitor 
animals for feed refusal tendencies, vaginal or reproductive disorders in swine, and poor growth 
responses. 
Some farmers experienced silk balling (failure of some silks to emerge from the husks), 
which resulted in poor pollinations. This was related to the cool, wet weather during silk 
emergence. Another problem that was prevalent in 1992 was the stubby ear syndrome. There is 
no known cause for stubby ear disease, which has been called "beer can ear" in some quarters. It 
is manifested by ears of normal diameter, but the cob will be only one to four inches long. In 
one field visited in 1992, the reduction in cob length was to the extent that few or no kernels 
developed. There will be the normal number of rows. Husks will be the normal length. In 
prolific hybrids, the second ear will be stubby, too. In some instances there has been a tendency 
for multiple stubby ears at one node. The plants may tum purple, a symptom of sugar 
accumulation in the leaves. The problem surfaced first in Colorado about ten years ago. In 
1992, it was seen across the country from Colorado to Maryland. It was found in Iowa about 
five years ago. No pathogenic agent has been associated with the disease although the affected 
plants aggregate in certain areas of the field. In test plots one can see hybrid differences; 
however, a susceptible hybrid in one area may be free of the stubby ear disease 50 feet away. 
With some hybrids all of the ears in a test row may be affected to some degree and in other 
hybrids, plants with apparently healthy ears will be interspersed among plants with stubby ears. 
The frequency of fmding the stubby ear disease in 1992 makes one very concerned about this 
problem, should we find that it is an infectious disease. Many scientists feel it is environmentally 
related, or soil related and not an infectious disease. Time will tell. 
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